In the poem ''The Brewing of Soma,'' by John G. Whittier, the rejuvenating powers attributed to the Soma potion may in fact be no more than fool's gold. In contrast, the findings of Matoba and Ogura [1] in the current issue of Biology of Reproduction allude to the importance of somatic tissue for sexual reproduction, and thus the continuity of life. In more detail, this article describes the formation of functional germ cells, demonstrated in mice by transplanting aggregates of primordial germ cells with somatic gonadal tissue. Although many questions remain, these findings could eventually lead to the derivation of functional gametes from stem cells.
Germ cells are the cells that, when combined, can form a new organism. It is therefore not surprising that much research is devoted to the origin and development of these cells. Allocation of primordial germ cells, the precursors of gametes, already occurs before the gonads are formed. During embryonic development, the primordial germ cells then undertake an epic journey to the developing gonads they will eventually colonize [2] . The primordial germ cells remain diploid, and apart from the genomes there is no difference between male (XY) and female (XX) primordial germ cells. In fact, sex determination is organized by the gonadal somatic tissue, and thus occurs after gonadal colonization [2] . In contrast to somatic cells, to be functional the germ cells must lose their diploid character and undergo a reduction division.
Scientists have tried to generate functional germ cells in vitro from (embryonic) stem cells, but have only partly succeeded (Chuva de Sousa Lopes and Roelen [3] and references therein for overview). Matoba and Ogura [1] have followed a slightly different approach and have generated functional gametes-both round spermatids and germinal vesicle-stage oocytes-that then could be successfully used for fertilization. To achieve this, they dissociated and reaggregated germ and somatic cells from Embryonic Day 12.5 (E12.5) mouse genital ridges and transplanted the aggregates under the kidney capsules of ovariectomized mice. Previous studies have demonstrated the formation of mature oocytes from such transplanted aggregates [4, 5] , but functionality of the gametes had not yet been demonstrated. Importantly, in the article by Matoba and Ogura [1] , functionality of both male and female gametes is convincingly demonstrated by the birth of live animals. Although these results represent an important breakthrough, several important questions remain.
The earliest stage from which germ cell/somatic cell aggregates support the formation of mature oocytes differs among published investigations. In one study, mature oocytes developed from germ cells from E12.5 mouse embryos [4] , whereas in another study [5] , E13.5 was the earliest stage that led to the formation of oocyte-containing follicles. Nicholas et al. [5] demonstrated that the lack of E12.5 germ cell competency to survive as oocytes was cell specific and not dependent on the somatic gonadal tissue, because aggregation of E12.5 germ cells with E16.5 ovarian somatic cells also did not lead to oocyte-containing follicles. It was concluded that intact ovarian cord structures are pivotal for oocyte survival and oocyte maturation within follicles [5] . But the functional gametes generated by Matoba and Ogura [1] were derived from aggregates of E12.5 cells, so how can this be? The most straightforward explanation is a difference in mouse strains used, because each strain can exhibit different timing of developmental events. Indeed, Matoba and Ogura [1] also reported differences in efficiency when using a different strain, although these variations were not related to timing differences.
Why were the percentages of live births from the germ cells so low? In the most successful strain used, only seven and five pups, respectively, made it to adulthood from injected spermatids and oocytes, out of a total of more than 200 injected cells for each group. It is tempting to speculate that epigenetics could provide the answer. When primordial germ cells enter the genital ridge, DNA demethylation is not completed; hence, in the aggregates described by Matoba and Ogura [1] , some demethylation still has to occur. Also, later in development, DNA remethylation takes place in male germ cells at the prospermatogonia stage and in female germ cells during the growth of oocytes [6] . For oocytes, the inactivated X chromosome needs to be temporarily activated, a process that usually occurs between E11.5 and E13.5 and for which the presence of XX genital ridges is important [7] . It would be interesting to analyze whether these process also occur correctly in the aggregates.
After fertilization, the oocyte cytoplasm orchestrates genome-wide demethylation of the paternal and maternal genomes [6] . Whether the aggregate-derived oocytes can fulfill this task, or whether the genomes of the injected spermatids are correctly demethylated, is also unknown. What is the significance of these new findings? They will aid in the understanding of germ cell development and could provide insight into causes of subfertility. Additionally, they may lead to a better understanding of how cells can acquire developmental competence. Ultimately, this will pave a way for the development of functional gametes from in vitrocultured stem cells.
